Effect of non-hypotensive haemorrhage on plasma catecholamine levels and cardiovascular variability in man.
It is well known from animal research that non-hypotensive haemorrhage produces sympathoexcitatory responses assessable by both the rise in plasma catecholamine levels and the shift of autonomic influences on the heart to more sympathetic and less parasympathetic control. Data in humans are restricted. Heart rate variability (HRV), systolic blood pressure (FINAPRES) variability (BPV), and catecholamine plasma levels were measured before and after haemorrhage in 30 healthy blood donors and compared with those from 10 control subjects without blood loss. Spectral power of HRV and BPV in very low (0.02-0.06 Hz), low (0.07-0.14 Hz), and high (0.15-0.40 Hz) frequency bands were calculated by Fourier analysis. Catecholamine plasma levels were assayed by dual column reverse-phased high-performance liquid chromatography (HPLC). Haemorrhage of 5.6 +/- 1.2 ml kg-1 body weight increased plasma norepinephrine levels (215 +/- 92 pg ml-1 versus 254 +/- 95 pg ml-1; P = 0.002), increased BPV in the low frequency band (Mayer waves; 1.8 +/- 1.0 ln [mmHg(2)] versus 2.0 +/- 0.9 ln [mmHg(2)]; P = 0.021), and decreased the vagally transmitted high frequency HRV (6.9 +/- 1.1 ln [MI(2)] versus 6.5+/-1.2 ln [MI(2)]; P<0.0001), but did not induce significant changes in heart rate (66 +/- 11 bpm versus 67 +/- 11 bpm; P = 0.79) and arterial blood pressure (mean values: 84 +/- 13 mmHg versus 87 +/- 13 mmHg; P = 0.12). As suggested by plasma norepinephrine levels, systolic BPV and HRV, non-hypotensive haemorrhage produces sympathoexcitatory responses as well as vagal withdrawal of heart rate control in humans.